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Topics to be Discussed 
 

 Background and rationale for the creation of the 

Social Vulnerability Index (SVI) 

 

 Data and methods used 

 

 Components of the SVI Toolkit 

 

 SVI Products and Users 

 

 The Road Ahead 
 



Background & Rationale 
 

Risk = Hazard * (Vulnerability – Resources) 

 

 Risk is the likelihood or expectation of loss  

 

 Hazard is a condition posing the threat of harm  

 

 Vulnerability is the extent to which persons, places, or 

things are likely to be affected 

 

 Resources are those assets in place that will diminish 

the effects of hazards 



Background & Rationale 
 

 Social vulnerability refers to the demographic and 

socioeconomic factors that affect the resilience of 

communities 

 

 Studies have shown the socially vulnerable are more 

likely to be adversely affected, i.e. they are less likely to 

recover from a disaster event and more likely to die 

 

 Effectively addressing social vulnerability decreases 

human suffering and reduces post-disaster 

expenditures for social services and public assistance 



Background & Rationale 
 

 GRASP developed a Social Vulnerability Index (SVI) to 

help identify the locations of vulnerable populations. 

 

 The SVI may aid disaster management officials in all 

phases of the disaster cycle 
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Data & Methods 

 From US census 2000 we identified 15 variables closely 

associated with varying social vulnerability to 

disaster.*  We then grouped the variables into four 

themes to create the 2000 SVI: 

 

1) Socioeconomic status  (4 variables) 

2) Household composition and disability (4 variables) 

3) Minority status and language (2 variables) 

4) Housing and transportation (5 variables) 

 

* Fourteen variables for SVI 2010. 

 

 

 



Data & Methods 
 

 A goal was to keep the statistical methods simple to 

provide an easily understandable index for SVI users 

 

 We used census tract level data 
 SF1 100% counts and SF3 estimates 

 Tracts are small subdivisions of counties  

 Designed to be demographically homogeneous 

 Having an optimum population of 4000 (though varies greatly) 

 

 Year 2000 N = 65,081 tracts* 

 

 
*Year 2010 N = 73,989 tracts 

   

 

 



Data & Methods 
 

 Percentage calculations for the 15 census variables 

were ordered from most vulnerable to least vulnerable 

 

 A percentile rank was calculated for each tract: 

     for each of the 15 variables, for the 4 themes, and 

overall   

 

 A higher percentile rank represents greater 

vulnerability, with a percentile rank of 0.00 meaning 

the least vulnerable and 1.00 meaning the most 

vulnerable 



Data & Methods 
 

 To account for the smoothing effect that occurs when 

high tract percentile rankings are averaged with low 

tract percentile rankings, we flagged tracts with 

percentile rankings of 0.90 or higher on any variable 

 

 For each tract, we summed flags for the variables to 

arrive at both a theme flag count and an overall flag 

count 



Data & Methods 
 

 Percentile rankings and flags were determined for the 

U.S. as a whole, to use for U.S.-wide or multi-state 

comparisons 

 

 Percentile rankings and flags were also determined for 

individual states, to use for within-state comparisons 



Data & Methods 
SVI 2010  

 
 SF3 estimates are no longer available, so we used a 

combination of Census 2010 100% count data (SF1) 

and 2006-2010 American Community Survey (ACS) 

estimates.  

 

 Disability estimates were not available at tract level for 

2006-2010, so are not included in SVI 2010.  

 

 The smaller sample size of the ACS led to concerns 

about higher levels of error. 



Data & Methods 
SVI 2010 

 

Persons Below the 
Poverty Level 

Estimate Reliability* 

*Classes are based on Esri reliability threshold ranges.  
     The National Research Council recommends a CV  
     no higher than 12%. 
** When a poverty percentage estimate is 0, the CV 
     cannot be calculated because of a 0 denominator 
     in the equation. 

ACS 2006-2010 Census 2000 SF3 

The coefficient of variation (CV), a 

measure of error, for 2000 SF3 vs  

2006-2010 ACS poverty data. 

Visualization of error due to smaller sample size 

 



Data & Methods 
SVI 2010  

 
 We cannot definitively rank ACS estimates because we 

do not know true variable values. 

 

 Concern about the high level of error in the ACS 

estimates led us to rank the data in two ways: 

 
 Using the 2000 percentile method 

 

 Incorporating probabilities into the ranking 

 

 



Data & Methods 
SVI 2010  

 
 In the probability method, a tract estimate ranking is 

assigned based on the position of the estimate on a 

cumulative probability curve.  

 
 For a selected tract, the position on the probability curve tells us 

the percentage of tract estimates that will likely be lower than our 

selected tract.   

 

 We assign the percentage as a ranking (e.g. 10% of tracts  are likely 

lower than our selected tract).  

 



SVI Toolkit Components 
SVI 2010 

 
 Raw census numbers, by tract, for each variable. ACS 

variables include margins of error (MOEs). 

 

 Original proportion calculations. All derived variables 

based on ACS include MOEs. 

 

 SVI calculations –  
 Percentile rankings using 2000 method 

 Rankings using probability method 

 Flags 



SVI Toolkit Components 
 



SVI Toolkit Components 
  GRASP Tools (ArcGIS required) – among others: 
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SVI products 

Source:  GRASP, New Orleans SVI Map (2010). 

 

 



Change in Households Receiving Mail  
and Socioeconomic Domain SVI  
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SVI Users 

 CDC Emergency 

Operations Center 

 

 NTSIP (Work at CDC and 

in Louisiana and 

Tennessee) 

 

 UNC Center for Public 

Health Preparedness 

 

 Others 
 

 

Source:  GRASP, 2008.  Map integrating SVI and SLOSH (Sea , Lake, and  

Overland Surges from Hurricanes ) Model 



The Road Ahead… 

 SVI Website 

 Facilitate data/tool sharing 

and promote a community of 

SVI data users 

 Interactive SVI mapping 

application 

 Downloadable SVI Data for 

2000 and 2010  

 Downloadable SVI Toolkit 

 Publications,  presentations, 

references, citations and other 

materials 

 SVI Community projects 

 



Project Team 

 Geospatial Research Analysis & Services Program  

     (GRASP) Team: 

 Andrew Dent, MA, MBA; Program Director  

 

 Barry Flanagan, PhD; Geographer 
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 Brian Lewis, BS; Statistician 
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Data & Methods 
SVI 2010 

 Probability 

method for 

ACS data – 

Step 1: 

Probability curves (sampling distributions) based on estimate and margin of error 

were built for each tract for each ACS variable. Here we show percentage in poverty 

curves for three sample tracts in Alabama.  



Data & Methods 
SVI 2010 

 Probability 

method for 

ACS data – 

Step 2: 

Probability curves for all tracts were summed to create a total distribution curve for 

each ACS variable. Here we see the total distribution curve for poverty in Alabama.  

The tracts falling in Bin 5, roughly numbering 34, are assigned the Cumulative 

Percentage of Tracts value for Bin 5, or 11.62, as their probability ranking. 
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